In a previous paper by Snell and Aebersold' the production in male mice by irradiation with neutrons of an initial period during which small litters are sired, followed by a period of complete sterility, followed, in turn, for the smaller doses, by a resumption of normal fertility, has been described. This paper is concerned with the appearance of sterility and of heredity changes in the descendants of the irradiated males.
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The twelve irradiated males were from the C stock, homozygous for the mutant genes b and c. Before the onset of sterility they were mated as often as possible to females of the P stock (genotype aabbCCddppscs6), or in a few cases to females of the M stock (genotype aabbCCd2d2ppsese).
F1 animals were mated to mice of the P (or M) stock to give the second generation, designated as the F2. F2 mice of the appropriate sex were selected and back-crossed and to their F1 parent to give the F3 generation, among the individuals of which new recessive mutations may be expected to become phenotypically visible if any such have been induced by the treatment. The advantages of this type of cross in a search for induced mutations have been discussed in a previous paper by Snell.2 In order to make a rapid test of the semi-sterility of F1 males, they were mated to females of the Pch stock as well as to the females from the P (and M) stocks. The Pch stock was selected because of its fertility.
The results of the tests for sterility and semi-sterility are summarized in table 1. In addition to the above, one test female, R12, produced nine litters averaging 5.7 young; one test male, R116, produced one litter of 4 and was then lost; one test female, R157, produced 4 litters averaging 6.8 young and was then discarded; one control female, R164, produced 3 litters averaging 6.7 young and was then discarded; one control female, R165, produced 13 litters averaging 5.9 young; one test F1 of unrecorded sex, R190, was found with a tail one-half normal length, shown by examination under the microscope to be a congenital defect and not the result of eating by the mother, but was missing three days later. Test female R12 and control female R165 were tested further by matings of their progeny. Of 10 tested sons and daughters of R12, only 1, a daughter, produced litters below normal size, and 3 grandsons by this daughter were normal. Fiftyone litters by 9 sons and daughters of R165 averaged normal size. Females R12 and R165 were, therefore, probably genetically normal despite the small size of their own litters. Similar cases among F1 females have been noted previously by Snell2 in the control group of a similar experiment. Aside from the above, all F1 mice were phenotypically normal and produced litters averaging more than 7 young.
In the search for recessive visible mutations, 33 F1 experimental animals (139 and 20e) were tested. Back-cross matings between these mice and 83 of their offspring (17 sons and 66 daughters) yielded 842 F3 mice. The majority of these were observed at birth and again at about three weeks of age. No mutations were found, though there were a few minor variations that failed to reappear. Twenty-five control mice mated to 39 of their offspring gave 467 F3 mice, all normal. Summary and Conclusions.-Out of the 44 F1 animals in the experimental group there are thus 3 proven semi-sterile individuals (cR18, dcR112, 9 R158), 1 almost completely sterile male (R128) and 3 completely sterile males with abnormal spermatogenesis (R114, R130, R161). There are no cases of complete sterility and probably no cases of semi-sterility in the control, and while there are insufficient F1 males in the untreated group to furnish an adequate control for the sterile males in the experimental group, the control groups of two other comparable experiments by Snell2 and Hertwig4 serve to show that in F1 males from untreated parents, sterility is very rare. In quite extensive tests, no evidence was found for the occurrence of recessive visible mutations following irradiation with neutrons.
The similarity of the results found by Hertwig4 and Snell2 following irradiation with x-rays and the results here reported following irradiation with neutrons is noteworthy. Both treatments result in the production of translocations and of sterile F1 males, and both fail to produce recessive mutations, at least in detectable numbers. Snell2 found that a dose of about 700 r of x-rays applied to male mice caused translocations in about 33% of their offspring. This is a much higher incidence than the 9.1% (or 15.1% if eR128 and d6R116 are included) found in the present experiment among animals sired during the initial fertile period. Yet Snell and Aebersold found that the reduction in F1 litter size during the initial fertile VOL. 25, 1939 period was about the same in the two cases. Only further tests can show whether or not this represents a real difference between the effects of the two treatments.
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1 Snell, G. D., and Aebersold, P. C., Proc. Nat. Acad. Sci., 23, 374-378 (1937) . 2 Snell, G. D., Genetics, 20, 545-567 (1935 The imaginal differentiation of the abdominal ectoderm of a Drosophila pupa depends upon a factor localized in the anterior part of the pupa. This factor acts during a critical period in pupal development. When the anterior part of the pupa is removed by means of a ligature before the critical period, the abdominal ectoderm is incapable of differentiation. On the other hand, imaginal differentiation takes place when the anterior part of the pupa is removed after the critical period.' Furthermore, it has been found that the differentiation of an eye anlage transplanted into an abdomen also depends upon the action of the pupal differentiation factor.' Such a differentiation center localized in the anterior part has not only been demonstrated for flies but also for Lepidoptera.2'3 Thus the action of the imaginal differentiation center seems to be necessary for the developmental processes leading to imaginal completion.
We have already said that eye transplants can differentiate only after they are activated by the pupal differentiation center. The same has been found in skin transplants in the Micro-Lepidopteran Galleria.4 Since the transplanted tissues lie free in the body cavity it was thought that the surrounding blood carried an "imaginal metamorphosis hormone" which is responsible for the differentiation of the transplants. The
